Neurofilament reorganisation and neurofilament antigen redistribution in spinal motoneurones following retrograde axonal transport of diphtheria toxin.
Single unilateral injections of diphtheria toxin (DTX) into the external anal sphincter muscle or internal intercostal nerve of cat induced characteristic ultrastructural lesions in corresponding ipsilateral spinal motoneurones 6-8 days later. The chief neuronal lesion was a progressive disruption of Nissl body composition and organisation, which between days 8-19 post injection was accompanied by a progressive accumulation of neurofilaments in motoneuronal perikarya and dendrites. Some axons in the ipsilateral ventral horn became hypertrophied due to neurofilamentous accumulation. Related immunocytochemical investigations 6-35 days after injection of DTX revealed abnormal immunoreactivity intoxicated motoneurones for 200-kDa and 160-kDa phosphorylated neurofilament proteins, but not in contralateral motoneurones. By day 35 abnormal neurofilament immunostaining also occurred in ipsilateral and some contralateral interneurones but not contralateral motoneurones. Abnormalities of Nissl body endoplasmic reticulum, neurofilament organisation, and neurofilament protein immunostaining were identical after either intraneural and intramuscular injections of DTX, indicating abnormalities were attributable to toxicity and not injection-related axonal damage. Since DTX acts specifically in the soma to inhibit protein synthesis, neurofilament abnormalities are secondary to cytotoxicity and probably result from deficits in transference of existing partially phosphorylated neurofilaments to the axonal transport system, or axonal transport per se.